Static bioassay methods were used under laboratory conditions to determine the accumulation of lead by Clarias gariepinus. The C. gariepinus fingerlings were exposed to sublethal analar grade of lead nitrate solution. The levels of lead in the samples were determined by Atomic Absorption Spectroscopy. The amount of lead accumulated by C. gariepinus was found to be a function of the concentration of lead in the water in which the test C. gariepinus were maintained and duration of exposure. After 8 weeks of exposure, to 0.032, 0.052, and 0.160mgl -1 the accumulated lead was 12.63, 26.94, and 33.49 Ugg -1 (fresh weight) respectively. The lead was found to be accumulated to different levels by the different tissues analysed. The order of accumulation was gill > liver > muscles. The high level of lead in the lead in the gill might not be unconnected with externally bound lead from the medium rather than internally bound lead to the gill. The increase lead concentration recorded in the control fish could be due to lead in their food (feed) or the lead present in the well water to which the fish were exposed in this study.
INTRODUCTION
Lead as a metal has physical and chemical properties that make it extremely useful in industries especially in lead battery production, coloured inks and paint preparation. Lead thus constitutes an important constituent of wastes discharged from industries to which aquatic animals especially fishes are exposed. Lead and other trace metals have high affinity for animal tissues where they are concentrated to varying levels (Rambo and Dallinger, 1993; Huang, 2003; Martinez et al.,2004) . The uptake from the medium continues passively against a concentration gradient since backflow is limited by the excess high affinity binding sites within the body of the fish (Rainbow and Dallinger, 1993) .
Metals are non-biodegradable and form part of environmental pollutants in which elevated levels form threats to human health through food chain (Goodwin, et al., 2003; Rauf et al., 2009) . Metals like lead which are toxic are known to present greater hazard when they are both persistent and bioaccumulative (DeForest et al., 2007) .
The quantity of metal accumulated has been reported to be directly related to the concentration to which the organisms are exposed and the period of exposure (Allen and Masters, 1985; Daramola and Oladimeji, 1989; Otitoloju, 2001 : Kamaruzzaman et al., 2010 . Metals are also preferentially accumulated by different organs of the body (Bilgrami et al., 1996; Vinodhini and Narayanan, 2008: Rauf et al., 2009) .
The positive correlation between the concentration of metals in the aquatic environment and the tissue of the fish (Daramola and Oladimeji, 1989: Bu-Olayan and Thomas, 2008) often pose serious health problems to fish consumers especially man. Oyewo(1998) identified lead as one of the prominent heavy metals in industrial effluents discharged into the Lagos Lagoon and also featured prominently in the water and sediment samples from effluents receiving water from storm drains. Consumption of fish with high amount of lead is a major route of human exposure to lead when contaminated fish are consumed (Abdul-Kashan and Singh, 1999; Dougherty et al., 2000; Nnaji et al.; .
Lead is known to be accumulated in different organs of fish including the bone, gills, kidneys, liver and scales (Dallas and Day, 1993: Javid et al., 2007) . In this study Clarias gariepinus fingerlings were exposed to different sub lethal concentrations of lead nitrate solution under static laboratory conditions. The levels of accumulation in the whole fish and different organs were determined and analysed.
MATERIALS AND METHODS
The Clarias gariepinus fingerlings used in this study weighs between 16.60g and 21.40g (mean weight = 18.45g).They were obtained from a commercial hatchery at Badagry (Lagos State) and brought to the laboratory in polythene bags. In the laboratory, they were acclimated in aquaria using well water maintained at 26.0 0 C for one week. The physicochemical parameters of the water were determined before use in the experiments using standard methods (APHA, 1995) . During acclimation, they were fed once a day at 5 percent body weight using pelleted fish feed obtained from the Nigeria Institute of Oceanography and Marine Research (NIOMR), Lagos. The water in aquaria was reconstituted every 48 hours during acclimation.
A stock solution (1,000mgl -1 ) of reagent grade lead nitrate was prepared using distilled water (Reish and Oshida, 1986) . Three (3) ) of Pb were used base on the 96 hours LC 50 values. The LC 50 represents the concentration of at which 50% of the test fish died after 96hours of exposure. A control solution was prepared without lead. Fifteen (15) fingerlings of C. gariepinus were randomly loaded into 100 litre glass aquaria containing the different concentration of lead. The fish were the fed daily a quantity of pelleted food equivalent to five percent of their body weight and water in the aquaria was reconstituted every 7 days for eight weeks. Fish samples were taken weekly from the different concentrations and the control group. The organs were isolated and weighed separately.
Ten (10) grams (mean) of each organ samples from the three different concentrations taken during each sampling period were wet-ashed using 10ml freshly prepared 1: 1 v/v hydrogen peroxide/nitric acid. Resulting solutions were gentle boiled to 2 -5ml and allowed to cool down. Each was then separately transferred into a 25ml volumetric flask and filtered into a clean glass bottle for analysis.
The solutions were analysed for lead using Atomic Absorption Spetrophotometer (model Perkin Elmer 3100). The lead residues in each sample were calculated based on FAO/SIDA (1983) methods.
RESULTS
The physicochemical characteristics of the well water were as shown in Table 1 . Figure 1 showed the lead burden in C. gariepinus exposed to three (3) concentrations of lead. All values were expressed in ug/g -1 on a wet weight basis and are given as the mean of four (4) samples. Figure 2 showed the burden of the whole fish, the gill, and muscles after eight weeks exposure, at different exposure concentrations. The figures showed that the amount of lead accumulated was directly proportional to the concentration in the medium of exposure. C. gariepinus exposed to the lowest and highest concentration of lead accumulated 12.63 and 33.49 ugg -1 for the whole fish. Lead was found to be present even in the tissue of control fish at the lead level of 1.80 + 0.048ugg -1 .The tissues were found to have accumulated lead to different degrees. The accumulation, in order of decreasing concentration, was gill > liver > muscle. Analysis of variance between the lead residue in the control fish and the fish exposed to the lowest lead concentration (0.032mgl -1 showed no significant difference (P>0.05). although lead concentrations in C. gariepinus exposed to 0.180mgl -1 were significantly higher (P <0.05) than those of the control.
DISCUSSION
The lead burden in C. gariepinus exposed to different concentrations of lead nitrate solution was found to be a function of concentration and duration of exposure. At 0.032mgl -1 the lead burden was found to increase from 2.42 ugg -1 (wet weight) in week one to 12.63 ugg -1 in week eight. At the highest concentration there was increase from 5.43 ugg -1 in week one to 33.49 ugg -1 in week eight. This was found to be statistically significant (P < 0.05). Similar increases in other metals burden with increase in exposure concentrations have been reported by different authors (Daramola and Oladimeji, 1989; Onwumere and Oladimeji, 1990 , Aderinola el al., 2001 , De-Forest et al., 2007 .
The Copper residues in Clarias angularis expose to 0.027, 0.055 and 0.11mmg cul -1 were 15.7, 21.8 and 31.17 mg g -1 respectively after eight weeks exposure (Daramora and Oladimaji, 1989) . Analysis of fish metal burden in O. niloticus also showed many fold increases above the existing one in the medium (Onwumere and Oladimeji 1990; Bu-Olayan and Thomas, 2008; Edem et al. 2009 ).
Different organs in the body are known to accumulate a particular metal to a high level while others do not accumulate the metal through present in the medium (Javid et al., 2007; Al-Kahtam, 2009 ). Where accumulation takes place, kidney, liver and spleen accumulate more metals compared with muscle tissues in metal polluted media (Canli et al., 1998; Vinodhini and Narayanan, 2008) .
Preferential accumulation of metals in the liver, kidney and gills has also been reported by Panigraphi and Misra (1978; Jantateemes et al., 1999; Raoud and Al-Dahshan, 2010) . Muscles are known to show lower metal and concentrations than other organs (Gachter and Geiger 1979; Falusi and Olanipekun, 2007) . In this study, lead was accumulated in the decreasing order of gill > liver > muscle. High concentration of metals in the gill has often been used as an indication of acute exposure since the metals are fixed by absorption processes which occur very rapidly (Oladimeji and Offem, 1989; Noeqrohati, 2006) . It has also been reported that much of lead can be bound externally (Hares et al., 1991) . The larger surface area of the gills in contact with the medium then could probably account for the higher concentration of lead in the gill compared with the liver and the muscle in this study. This is more likely since the primary source of lead to the body is from the water via the gills. Closely associated with the gills are iron oxides involved in the carriage of respiratory gases. The presence of iron oxide in the gills is known to enhance lead disposition (Hare et al., 1991) . Lead is known to strongly absorb onto iron oxides but not highly assimilated (Hares et al., 1991) . In this study, a distinction was not made between lead absorbed on the gill externally and those bound internally.
The general increase observed in the level of lead with increased exposure period might be due to increase in the level of low molecular weight metalbinding proteins such as hepatic metallothionein. Such an increase might be a response by the fish to remove lead from the circulation and hence reduce lethal effects. Low molecular weight metal binding proteins are known to play a significant role in the detoxication of heavy metals (Daramola and Oladimeji, 1989 ). The increase in lead level might be due to a negative feedback mechanism whereby more lead enters the tissue and becomes bound to the metallothinnein. If this should happen, then the lead burden in the fish will increase with increased exposure time. Increase was also recorded in the level of lead in the control fish. This increase was however significantly lower than the lead burden reported in the two highest concentrations of exposed fish. Since lead was not introduced into the control, lead in the control fish can only come from the feed with which they were fed or the well water to which they were exposed. Allen, J.G, Masters, H.G (1985) . Renal regions and tissue concentrations of zinc, copper, iron and manganese in
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